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In the Claims 

1 . (Previously Pieseated) A process for obtaimiig aa object image of at least onejobjlect 
comprising: 

illuminating the object with illumination light froi^ an illuminatioti light so\Jrce> 
providing at least two different object conditions! ^® object, said object conditions 
comprising light intensity of said illumination hght or a ph3'^cal or chemical condition at a Iqjcation 
of the object influencing at least one characteristic of Ugbt fij^m the object and said object conditions 

i 

being formed on the object with at I^ast one spatial pattern,! wherein ^^^^ "H^l from an object point 

of the object having a non-linear dependency upon at least jone of the object conditions or a bfiuilti 

I 

linear dependency upon at least two of the object conditions provided at the object pointy I 

j i 
corresponding to the formation of said 



c^turing at least two partial images of the object > 

object conditions, wherein the partial images contain diflferent contributions of various spaiial 

I 

frequency components of the object structure, and ' 

determining a desired object image by computationijl reconstruction of the spatial frec[ue]:icy 



tare 
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components. 

2. (Previously Presented) The process accoidinjg to claim 1, wherein spatial patterns 

at least one object condition are formed, for each of which tlie non-linear dqpendence of the diteci^d 

I ] 
light emitted from the object point exists. ] ! 

j ! 

3. (Pt6i^otisly Presented) The process according to claim 1, wherein spatial patteijns 

I ■ 
formed by at least two object conditions, for which a dependence of the detected ligh^ on 

mnltq>licative linlnng of the object conditions and a linear or| a non-linear dependence of the d^cied 

light oti each of the object conditions exists. 

4. (Cvmrently Amended) The process according to claim 1, 2 or 3, wherein the spatial 



2 
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pattern is given by a pattern of an illumination intensity oi|!the object and the object is iUuninE ted 

with the pattern of the iUiradnation intensity in such a way i^t a non-linear dependence of th,^ li ^ht 

intensity, detected at a detector device, coming out from th4 object p^fltts-EmnLto the illumination 

intensity obtained at this object point exists. 

5. (Previously Presented) The process according to claim 1, 2 ox 3, wherein the non- 

I ii 
linear dependence of the detected light is foimed by a saturation of flnoresCeoice light of £hioro|)hcres 

under intensive illumination, a saturation of the absorptick of illumination light under intensive 

illumitwition, a dependence of the phase of the emitted or scattered hght on the illumination intensity 

present in the object, SHG or THG processes, a dependence jof the hght characteristics of the ijlai] lan 

scattering on the value of one or more object characterisitcs, time coherent effects on ato|ms or 

molecules in the object, multiphoton absorption, CARS pre loesses, stimulated emission, popilat on 

of longer-liver states or chemically altered states, radiative oi tadi^tion-fre6 energy transfer processes 

of fluorophores to neighboring fluorophores, nonhomogeneaus electric or magnetic fields obtain ng 

at the object point, pressures, shear forces, or mechanical tension relationships obtaining at thejobj 



i: 



point, temperatures obtaining at the object point, chemical rijiationships obtaining at the object po (nt, 
and/or additional object irradiations with electromagnetic ijays or sound waves. 

6. (Previously Presented) The process accordirilg to claim 1, 2 or 3, wherein the ^a'ial 
pattern of an object condition in reciprocal space can be described or approximately describeld % a 

number of points which are distributed in one, two, or thjree dimensions, or is formed spatislly 

!; • I 

periodically or approximately periodically in one or more qimensions ia the location space. ■! 

!' i 

7. (Previously Presented) The process according to claim 1, 2 or 3, wherein the pbject 
and die spatiaJ pattern are displaced in one or more directions relative to one another to a^biek^e 
various object conditions. 
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8, (Previously Presented) The process accorc(ing to claim 7, wherein the patten is 

I 

geraerated by a mask or by interference and a displacement! of a mask is achieved by displacem snt 

i! li 
of the phase of various diffraction maxima. !• 

■ • ' ! 

9, (Previously Presented) The process accordijig to claim 1 , 2 or 3, wherein the |ob 
conditions are chajaged according to a predetertiiined tempir^ structure and the partial ima^ 
taken at various times. 

10, (Previously Presented) The process accoriing to claim 9, wherein illumiaati on 
intensity is varied to generate different object conditions, 

IL (Previously Presented) The process accorl^ing to claim 1, 2 or 3, wherein 

reconstruction of the object image from the partial image^ is performed by solving an eqliation 

|j 

system, taking into account the non-linear dependencies, of by an iterative procedure. 

12. (Currently Amended) The process according to claim 1, 2 or 3, wherein the position 



the 



of the object or one or more partial objects of the object is 



13. (Previously Presented) The process accoriing to claim 1, 2 or 3, wherein :he 
reconstruction of the object image is performed by considerlation of a previously known structure of 
the object or of parts of the object 

14. (Pteviously Presented) An topical imaging System comprising: 
an illumination device and a detector device arrfmged for illuminating an object a!nd 

recording art image of the obj ect or of parts of the obj ect, , 

at least one pattern generator arranged for generating at lea^t two different object conditi<ins 

i 

i I 

on the object, said object conditions comprising li^t intensiljy of said illumination light or a physifcal 

I i 
or chemical condition at a location of the object influencing! ^^^^ characteristic of light from 

the object and said at least one pattern generator being arranged for forming said object conditic ns 
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^llummation device aad/or the iatt 



I 

objlect 



on the object with at least one spatial pattern, with the 

gena:ator being aixanged for generating said object condit^ns such that hght fiiom ea^ an < 
point of the object having a non-linear dependency upon ai least one of the object conditioiis or a 
multi-linear dependency upon at least two of the object conbiitiotis provided at the object point, and 

an image generator arranged for computational recoristniction of an object image from'p 
images which were recorded with the detector device. 



15. (Previoxisly Presented) The optical system acicording to claim 14, wherein the f 




generator comprises a mask with which a spatial pattern of |an illumination intensity can be fpni^ed 
On the object 

16. (Previously Presented) The optical system according to claim 15, wherein the 
comprises a multidimensional diflfi^tion gratings a phase gr 

17. (Previously Presented) The device according 



ing, a DMD device, or an LCD mai 
|to claim 15 or 16, wherein the make 



a sample are positioned so they are movable and/or rotataljle relative to one another. 

1 8- (Previously Presented) The optical system ax jcording to claim 14^ wherein the pattkm 
generator comprises a mirror assembly arranged for generatjag an interference pAttem on the objiict, 

1 9. (Previously Amended) The optical system acjcording to claim 14, wherein the ^atcfem 

generator comprises a device for achieving predetenninedj [physical or chemical conditions \m 

I' '* 
object corresponding to the spatiaj pattern. l' . 

20. (Previously Presented) The optical systerji according to claim 14, whfer^in 
adjustment device for displacement of the object in the spktial pattem of the object conditionis is 
provided. 

21. (Previously Presented) The optical system |ccording to claim 14, 15, 16, 19 jor (20, 
wherein the illumination device comprises a flash lamp, a laser, or a high-pressure lamp. 



em 
the 



an 
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22. (Previously Presented) The optical system ilccording to claim 14, 15, 16, 19 

I 
I 

wherein illumination optics and/or an imaging optic are provided. 

i 

23. (Previously Presented) Usage of a process orlan optical system accordiog to claim 

i 

in combination with typical optical microscopy processes, p Ocularly in combination with 
far field microscopy, epifluorescence microscopy, confooal microscopy, 4Pi microscopy^ thl 
microscopy, ttear field microscopy, microscopic I^M, I^H and I^M processes, STED 



or 20, 



14 



S^taud^rd 



!ta 



pro<^esscs, 



multiphoton microscopy, CARS processes, and SHG or TlkG microscopy. 



24. (Previously Presented) The process according to claim 1, wherein reconstructihg 
desired object image involves computational separation of |spatial jfrequency components. ■ 

25. (Previously Presented) An optical imaging sjjptem according to claim 14, wherein 

I :! 
image generator is arranged for computational separation ojf spatial firequency components, I 



he 



the 
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